In view of the uncertainty regarding the effect of treatment on the long-term prognosis of children with asymptomatic bacteriuria, it is suggested that the results of controlled studies should be awaited before any recommendation is made concerning the urinary screening of this age group.
serial dipslide and urine examinations, 9 children were considered to have a urinary tract infection. 2 had radiological abnormalities.
In view of the uncertainty regarding the effect of treatment on the long-term prognosis of children with asymptomatic bacteriuria, it is suggested that the results of controlled studies should be awaited before any recommendation is made concerning the urinary screening of this age group.
In childhood the prevalence of urinary tract infection is second only to infection of the respiratory tract (Kass, 1956; Riley, 1964) and, while there is no evidence to suggest that untreated bacteriuria in the adult produces progressive kidney damage (Asscher, 1970) , the sequelae of untreated infection in children may be more serious. British Medical Journal (1963) suggested that persistent urinary tract infection in childhood often leads to chronic atrophic pyelonephritis and renal failure.
The prevalence of urinary tract infection in childhood has been studied in the neonate and in schoolchildren (see Table I ) but little attention seems to have been paid to children of preschool age. This paper records the findings of a study in which 1000 Glasgow children between the ages of 3 nAonths and 5 years were screened for urinary tract infection using a dipslide technique.
To distinguish between bacteriuria due to contamination before or after the collection of urine and bacteriuria due to the presence of bacteria in the bladder urine, Kass (1956) introduced the concept of 'significant bacteriuria'. The term applies to the presence of more than 100,000 organisms/ml urine, and it is now widely believed that this demarcation between infection and contamination holds true with few exceptions (Asscher, 1970) . 
Methods
The children studied were between the ages of 3 months and 5 years, any with known handicapping conditions being excluded. In order to obtain a reasonably representative cross-section of the population, three groups were examined.
(1) Children attending local authority child health clinics (335). (2) Children attending day nurseries (628). (3) A small group of children visited at home in the course of a study of child development (37). Urine was voided into a sterile disposable gallipot without preliminary cleaning up; it was used to inoculate an Oxoid dipslide which was then incubated overnight at 37°C in the City Laboratory. The slides were all read by one observer (ML) against the standards published by the manufacturers, the results being recorded as follows.
Significant more than 100,000 organisms/ml. Doubtful 10,000 to 100,000 organisms/ml. Negative less than 10,000 organisms/ml. (1968) 0 1 (1000) Lincoln and Winberg (1964) 2 7 (298) 0 4 (286) Littlewood, Kite, and Kite (1969) 2 3 (309) 0-3 (29J) Schoolchildren Kunin, Southall, and Paquin (1960) 0 0 (1647) 0*9 (1601) Kunin, Zacha, and Paquin (1962) 0 04 (4968) 1 1 (4910) Meadow, White, and Johnston (1969) 0 0 (1096) 1 0 (1026) Mair (1973) 0 2 (960) 2 5 (1205) Asscher et al. (1973) 1 7 (8722) Entrants Savage et al. (1973) 1 6 (5217) 13-14 yr Savage et al. (1973) In order to ensure that the method was technically reliable and that the results were being correctly recorded two control studies were undertaken. In the first, urine specimens from 220 children were examined by standard laboratory methods and the results compared with the dipslides. In the second, 230 duplicate slides were sent to the Bacteriology Department of the Royal Hospital for Sick Children for culture and examination.
Results
Validation of the method. The comparison of dipslide and urine cultures from 220 children is shown in Table II . Negative results were recorded for 154 dipslides; 4 of the related urine cultures were reported as significant and 2 as doubtful. Repeat urine cultures from these 6 children were negative and the initial false positive results are attributable to a delay of several hours between voiding and plating out the specimens. 35 dipslides were reported as positive; 7 of the related urine cultures were recorded as negative and repeat cultures were also negative.
The comparison of dipslide cultures in the study and control laboratories is shown in Table III The rate then decreased to 400 in children aged 4 years. With the exception of 4-year-old children, girls had a higher rate of significant or doubtful cultures than boys. Overall, 16% of girls had significant or doubtful cultures and 11°0, of boys; this difference is significant (P <0 05), but none of the age-specific sex differences is significant.
Details of the children with urinary tract infection Guttmann and Naylor (1967) , has been shown to be a useful and reliable quantitative method in screening for bacteriuria (Arneil, McAllister, and Kay, 1970 Kay, , 1973 Arneil, 1972 Arneil, , 1973 Savage et al., 1973) . The control studies conducted as part of our investigation confirm the reliability of this method. 13% of the initial dipslides gave significant or doubtful cultures. The rate decreased with age, and this trend may be associated with the greater difficulty of obtaining uncontaminated specimens in the earlier years. It is estimated that if equal numbers had been screened in each age group, the rate would have been approximately 20%.
Although we attempted to follow closely the rules laid down at the start of the survey, in a small number of instances we were unable to obtain 3 negative cultures before discharging a patient after a significant result, or to obtain a negative after a doubtful culture. Reasons for this include parental anxiety and difficulty in tracing some children. We believe that few, if any, cases of urinary tract infection were missed as a result of incomplete follow-up. Whether any cases of the intermittent bacteriuria of early pyelonephritis (Gower et al., 1968) study (9/1000) falls between the rate recorded in previous studies of neonates and schoolchildren (Table I ). However, it should be realized that the number of children at different ages in our study varied greatly, and we estimate that were there equal numbers in each group, the overall prevalence would be 2 2.o Of the 9 children with urinary tract infection, 6 were boys and all were aged less than 3 years. This higher prevalence among boys is in contrast to the female excess of significant or doubtful cultures obtained from the initial dipslides. A higher frequency of infection in male neonates than in females has often been recorded (e.g. Craig, 1935; Neumann and Pryles, 1962; Stansfeld, 1966; Bergstrom, 1972; Littlewood, 1972) and has been attributed to a greater prevalence of congenital abnormalities of the urinary tract in males (Hutchison, 1965) and to the mode of infection thought usually to be blood-borne (Littlewood, 1972) . In contrast, the prevalence of bacteriuria in schoolchildren shows a marked excess among girls, and Kunin (1968) has reported that the prevalence rises steadily with age with an annual acquisition rate of 0 32o%. Mair (1973) found that 40o of children with so called 'asymptomatic bacteriuria' in fact had symptoms of urinary tract infection. In our study, one child (Case 8) had such symptoms at the time of the investigation and another child (Case 1) had feeding problems; the remainder were symptom free.
Radiographic abnormalities of the urinary tract are often found in children with bacteriuria (Kunin et al., 1960 (Kunin et al., , 1962 Meadow et al., 1969; Asscher et al., 1973; Mair, 1973; Savage et al., 1973) . Vesicoureteric reflux is a commonly reported defect and Smellie and Normand (1968) have shown that in such children an uncontrolled urinary tract infection leads to impaired kidney growth and the development of renal scarring; reduction of the infection results in improved kidney growth and prevents further scarring. In our study only 2 of the 9 children investigated radiographically were found to have renal abnormalities; one had a congenital lesion and another had impaired renal function of unknown cause. This low prevalence of kidney defects may be due to the early age at which these children were examined; it could be that renal scarring and impaired growth are detected radiographically only after a longer exposure to infection.
It has been estimated by Kunin (1968) that 5%
of girls leaving school have had a urinary tract infection, while Arneil (1973) and Savage et al. (1973) suggest that the Scottish figure is likely to be higher than this. Many of these children have x-ray abnormalities of the urinary tract, and Kunin (1971) and Arneil (1973) have both called for the general introduction of screening of schoolgirls for urinary tract infection. Meadow et al. (1969) emphasized the need for careful long-term studies before recommending screening on a national scale, and the outcome of studies such as that of Asscher et al. (1973) 
